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Water-level measurements made prior to the 1977 irrigation season in 
more than 465 wells in the lower Arkansas River valley of Colorado are 
published in a new report released by the U.S. Geological Survey. Where 
available, measurements made during the preceding 4 years are included 
to indicate rising or declining water levels.

Water levels are directly related to the amount of ground water in 
storage. This report provides a basis for estimating changes in the 
quantity of stored ground water. The report will help managers, well 
owners, and others in water-use planning.

The U.S. Geological Survey Open-File Report 77-560, "Water-Level Records 
for the Lower Arkansas River Valley of Colorado, 1973-77," by Robert D. 
Penley, is the latest in a series reporting hydrologic data collected by 
the U.S. Geological Survey in cooperation with the Colorado Department 
of Natural Resources, Division of Water Resources, Office of the State 
Engineer; and the Southeastern Colorado Water Conservancy District.
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WATER-LEVEL RECORDS FOR THE LOWER ARKANSAS 

RIVER VALLEY OF COLORADO, 1973-77

By Robert D. Penley

ABSTRACT

Water-level measurements made in more than 465 wells in March 1977 in the 
lower Arkansas River valley of southeastern Colorado are presented in this re­ 
port. Measurements for the preceding 4 years also are included to serve as 
references illustrating declining or rising water levels. Changes in water 
levels from December 1975 to March 1977 ranged from a rise of 12.4 feet (3.8 
meters) to a decline of 10.8 feet (3.3 meters). Water levels appear to be de­ 
clining in the eastern part of the study area and stable to slightly rising in 
the western part.

INTRODUCTION

This report provides well owners and water managers with water-level 
measurements made during late winter prior to the 1977 irrigation season 
(table 1, at back of report). These data can be used by well owners for plan­ 
ning their irrigation schedules for the next irrigation season and can be used 
by water managers for developing plans to manage the ground-water resources.

The lower Arkansas River valley study area (fig. 1) extends from Pueblo, 
Colo., to the Kansas State line, a distance of 150 mi (240 km), and occupies 
450 mi2 (1,170 km2 ) in parts of Bent, Crowley, Otero, Prowers, and Pueblo 
Counties. The alluvial aquifer is adjacent to, underlies, and is in hydraulic 
connection with the Arkansas River. This aquifer yields water which is used 
for irrigation. The alluvium is as much as 300 ft (90 m) thick, and consists 
of gravel, sand, silt, and clay of Pleistocene to Holocene ages. The alluvium 
ranges from 1 to 14 mi (1.6 to 23 km) wide and rests in a broad trough cut 
into the bedrock. The bedrock, in descending order, consists of the Pierre 
Shale, the Niobrara Formation, the Carlile Shale, the Greenhorn Limestone, the 
Graneros Shale, and the Dakota Sandstone, all of Cretaceous age.

Water-level measurements were made in more than 465 wells in March 1977. 
Most were irrigation wells, but some municipal, domestic, stock, and govern­ 
ment-owned wells also were measured. Measurements for the preceding 4 years 
also are included in table 1 to serve as references illustrating declining or 
rising water levels"
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Water-level records for the lower Arkansas River valley of Colorado are a 
part of the National Water-Data System and are collected and tabulated by the 
U.S. Geological Survey in cooperation with the Colorado Department of Natural 
Resources, Division of Water Resources, Office of the State Engineer; and the 
Southeastern Colorado Water Conservancy District.

The changes in ground-water levels between December 1975 and March 1977 
were variable, ranging from a rise of 12.4 ft (3.8 m) in a well in Bent County 
to a decline of 10.8 ft (3.3 m) in a well in Prowers County. Even though 
water-level changes are quite varied on an individual-well basis, there ap­ 
pears to be a general trend of declining water levels in eastern Bent and 
Prowers Counties. In Pueblo, Otero, Crowley, and western Bent Counties, the 
water levels appear to be stable or rising slightly.

WELL LOCATION

In this report, the locations of wells are based on the U.S. Bureau of 
Land Management system of land subdivision (fig. 2).

The local well number locates a well within a 10-acre (4.0-ha) tract 
using the U.S. Bureau of Land Management system of land subdivision. The com­ 
ponents of the local well number proceed from the largest to the smallest land 
subdivisions. This is in contrast to the legal description, which proceeds 
from the smallest to the largest land subdivision.

The largest subdivision is the survey. The lower Arkansas River valley 
of Colorado is governed by the Sixth Principal Meridian Survey (S), as shown 
in figure 2A. The first letter of the well location designates the survey, in 
this case the sixth.

A survey is subdivided into four quadrants formed by the intersection of 
the baseline and principal meridian. The second letter of the well location 
designates the quadrant: A indicates the northeast quadrant; B, the north­ 
west, C, the southwest; and D, the southeast.

A quadrant is subdivided in the north-south direction every 6 mi (10 km) 
by townships and is subdivided in the east-west direction every 6 mi (10 km) 
by ranges (fig. 25). The first number of the well location designates the 
township and the second number designates the range.

The 36-mi2 (93-km2 ) area described by the township and range designation 
is subdivided into 1-mi2 (2.59-km2 ) areas called sections. The sections are 
numbered sequentially in the manner shown on figure 25. The third number of 
the well location designates the section.
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The section, which contains 640 acres (259 ha), is subdivided into quar­ 
ter sections. The 160-acre (64.8-ha) area is designated by the first letter 
following the section number: A indicates the northeast quarter; B, the north­ 
west; C, the southwest; and D, the southeast. The quarter section is subdivi­ 
ded into quarter-quarter sections. The 40-acre (16.2-ha) area is designated 
in the same manner by the second letter following the section. The quarter- 
quarter section is subdivided into quarter-quarter-quarter sections. The 
10-acre (4.0-ha) area is designated in the same manner by the third letter 
following the section.

If more than one well is located within the 10-acre (4.0-ha) tract, the 
wells are numbered sequentially in the order in which they were originally 
inventoried. If this number is necessary, it will follow the three-letter 
designation.



Table 1. Water-level records

WELL LOCATION: See text for description of well-numbering system. 

BASIN: ARK - Arkansas River basin

AQUIFER:_______________________________________________________ 
Age Stratigraphic unit and aquifer Symbol

Alluvium QAL

Quaternary Terrace gravels QTG

Valley-fill deposits QVF

DEPTH OF WELL: Feet below land surface.

ALTITUDE OF LAND SURFACE: Feet above mean sea level.

DEPTH TO WATER: Feet below land surface, rounded to nearest tenth of a foot.
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